A study of MZ and DZ twins suggests that cultural differences are less important than individual environmental experiences in determining the age of first sexual intercourse. Certain personality factors are found to be correlated with this trait and there is also evidence that genetical differences may predispose individuals to cross this threshold at an earlier or a later age.
Introduction
A trend towards younger sexual initiation has been reported in recent years suggesting that the trait is currently influenced by cultural factors. It is reasonable to suspect, however, that in the past the age of first sexual intercourse could have been partly under genetical control and subject to natural selection. Although it would be premature to speculate about any relationship between age of first intercourse and reproductive fitness, there is little point in attempting to do so before genetical variation has been demonstrated. In this paper we report the findings of a recent twin study of this trait.
Data
As part of a study of the causes of variation in sexual and social attitudes and personality in twins (Martin & Eysenck, 1976) , we asked the question, 'At what age did you have your first intercourse (if virgin, leave blank)?'.
In December 1970, the 776 twin pairs voluntarily enrolled on the Twin Register of the Institute of Psychiatry in London and aged over 16 years were asked if they were willing to receive a postal questionnaire on sexual attitudes. Completed questionnaires were received from only one-third of the pairs asked to participate so there is ample scope for sample bias, even supposing the answers were accurate. The replies were anonymous and were matched into pairs by a ten-digit number 91 agreed upon privately by each set of twins. Twins were asked (1) 'Do you differ markedly in physical appearance and colouring?' and (2) 'In childhood were you frequently mistaken by people who knew you ?'. Kasriel & Eaves (1976) have found that responses to these two questions give a diagnosis of zygosity which agrees very closely with that obtained by blood-grouping. Table 1 shows the composition of the twin sample whose responses are analysed here. They are predominantly young and middle class and the deficiency of DZ and male twins has almost become a universal feature of volunteer twin studies. In the best conducted survey of sexual behaviour in Britain, Schofield (1965 , 1973 interviewed in 1963 and again in 1970 a large random sample of individuals born in 1943-46. The mean birth year of the twins is about 1943 so it is of interest to compare the surveys to obtain some idea of the representativeness of our sample. The cumulative percentages of individuals at risk who have had intercourse at a given age in the twin sample are compared with those from Schofield's study in Table 2 .
The twins appear to be earlier starters than average, as might be expected in a volunteer sample. However, Schofield's survey excluded individuals married before 20 and it is also possible that a trend towards earlier intercourse increased the proportion of younger twins starting earlier (Schofield, 1965; Gorer, 1971; Ruzicka, 1975) . Nevertheless, the twins do not appear to be grossly unrepresentative of the population in this aspect of sexual behaviour. In analysing the responses to the question it is difficult to know what scores to give virgins. Any decision will introduce its own demographic biases and in an ideal study one would score everybody at a rather late age, say 50. We have decided to score virgins as their age at the time of filling in the questionnaire and we shall discuss later the complication this introduces to the genetical analysis. The mean age of first intercourse and its standard deviation for the 339 females in the sample is 20-68 ± 3-75 and for the 153 males, 19-31 ± 3-70. These means include 75 female virgins (mean age 22-15 ± 4-75) and 31 male virgins (mean age 21-45 ±4-83) so, referring to Table 1 , it can be seen that the virgins are a much younger subsample than the non-virgins.
Results and discussion
The twins completed questionnaires on personality and sexual and social attitudes which are described by Eysenck (1976) . They were scored on ten higher order factors and the analysis of these factor scores is discussed by Martin & Eysenck (1976) . In Table 3 we list the partial correlations (in which age is held constant) between age of first sexual intercourse and these ten factors, and with age itself.
None of the correlations is very high but we can see in both males and females that individuals who have intercourse earlier tend to have more libidinous, tough-minded attitudes and be more extraverted. This is what Schofield (1965) predicted from his factor analysis of teenage attitudes. He isolated another dimension which he called permissiveness-restrictiveness in which sexually experienced females had much higher scores than experienced males. As he also predicted, this appears to correspond to Eysenck's radicalism scale on which we find that females who start intercourse early tend to be more radical while earlystarting males tend to be more conservative.
Multiple regression analysis of age of first sexual intercourse on age and the ten psychological factors reveals that for both males and females, age accounts for about one-sixth of the total variance and all the psychological factors account for about the same amount again. Thus, only about one-third of the total variation in age of sexual initiation can be accounted for by the aspects of cultural and personality variation measured here. We may attempt to achieve an overall partition of the variation into cultural, specific environmental and genetic sources by fitting models to the between and within pairs mean squares of the MZ and DZ twins.
Before attempting to fit models to the data, Jinks & Fulker (1970) have advocated the use of scaling tests to see whether genetical and environmental effects are acting independently. The best known procedure is to test for a correlation between the sums of MZ pairs (which measure genetical, G, or cultural, E 2 , differences between pairs) and their absolute differences (which measure individual environmental differences within pairs, Ei). This test has been found to be very powerful for detecting systematic interactions (Eaves et al., 1977) .
When we apply this test to age of first sexual intercourse we find strong positive correlations between pair sums and absolute differences in both male and female MZ twins. Obviously this correlation is a consequence of scoring virgins as their present age and we are merely observing that opportunities for differences in expression of this trait increase with age. This is confirmed when we find the same correlations between absolute pair differences and age. Because the difference within a twin pair depends upon its age, the results of a genetical analysis will clearly depend upon the age composition of the sample. Nevertheless, at any given age the difference between DZ twins will be due to both genetical and is, differences while the difference between MZ twins will reflect only Ex differences. Thus, while differences within pairs should increase with age in both types of twin, if there is any genetical influence on age of first sexual intercourse at any given age the differences between DZ twins should be greater on average than those between MZ twins.
Text- figure 1 shows the regression lines of absolute pair differences on age for both MZ and same-sex DZ twins. The regression slope for MZ females (0-104 ± 0-035) was not significantly different from that for MZ males (0-082 ± 0-066) and these data have been pooled, as have the DZ female (0-207 ± 0-058) and DZ male (0-445 ±0-151) regressions. The DZ opposite sex pairs have been excluded from the analysis because of the difference in means between males and females mentioned above.
It can be seen that the regression lines intersect at an age before much sexual activity has started. The pooled regression slope of DZ twins (0-225 ± 0-052 is significantly greater ( P < 0 0 2 ) than that of MZ pairs (0-097 ±0-031) so that at Text- fig. 1 . Regression lines of absolute difference between twins in age of first sexual intercourse on age: for MZ twins, y = -0-50+0-097*; for DZ twins, y = -2-96 + 0-225*. every point above the age of 16 DZ twins are on average more different than MZ twins. If we translate the absolute differences to variances by squaring them and take the ratio of DZ within pair variance to its MZ equivalent as a rough index of the degree of genetic determination (given no differential treatment within MZ and DZ twin pairs) we can see that this index increases with age.
The presence of this type of non-additivity should make us wary about fitting simple models which assume additivity but because the same-sex twin groups have similar age compositions we attempt to detect between families cultural effects (E 2 ) influencing the age of first sexual intercourse in addition to the genetical and E v effects we have already shown to be present. If we have sampled the population adequately, then on the simplest possible model of the genetical component we should expect as much genetical variation (G) within families as between families. Inadequate sampling or genetical non-additivity, such as might be expected if the trait is related to reproductive fitness, will tend to decrease the proportion of genetical variation between families while assortative mating will tend to increase it. In addition, cultural variation will increase between families variance but, in the case of twins reared together, will be indistinguishable from genetical effects acting between families. We introduce a third parameter B which will take a positive value if the net differences between families exceed those predicted by the parameters E t and G and will be negative if the differences are less than those predicted. Table 4 shows this model fitted to the mean squares from the analysis of variance of the twin groups. The fitting of models to twin data by weighted least squares has been described by Jinks & Fulker (1970) and Eaves & Eysenck (1975) . Although the model fits the combined male and female data adequately as judged by the non-significant chi-square, nearly all the deviation comes from the female data where the significantly greater total variance of DZ females suggests the presence of genetical effects of competition (Eaves, 1976) . In fact, a competition model gives a marginally better fit to the female data (xl = 3-25) and this tallies well with the finding of competition effects in the sexual satisfaction attitude scale for females in the same data (Martin & Eysenck, 1976) .
Simple models incorporating only the E x or E x and E 2 parameters fail to give an adequate fit to the female data and provide only poor accounts of the male data where the discriminating power is low. This indicates the presence of treatment differences or the need for a genetical parameter in our model but none of the model fitting gives any suggestion of cultural effects. In the fit of the EfiB model, significant specific environmental and genetical variation is detected but the non-significant negative value of S gives no evidence for any additional between families variance. However, we should expect some of the non-additive effects of the type we have described in these data to decrease the apparent variance between families so tending to cancel any cultural effects which may be present (Eaves et al, 1977) . Nevertheless, we have had no difficulty in detecting significant cultural effects accounting for less than 30 % of the variance in the libido, masculinity and radicalism attitudes scores in the same twins (Martin & Eysenck, 1976) . We have shown that about 16 % of the variance in this sample is due to age differences (which could be part of E 2 ) between families and these two figures may give a reasonable guide to the size of possible cultural effects.
None of the models fits the data very well so we cannot discount the possibility that DZ twins are treated less uniformly than MZ twins with respect to this character, nor that our results are an artifact of poor sampling. However, the data do suggest that cultural influences may be less important in determining variation in the age of first sexual intercourse than specific environmental experiences of individual twins. The data may also be interpreted as suggesting that genetical differences, possibly expressed in part through differences in personality and attitudes, predispose an individual to cross this threshold at an earlier or a later age.
